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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . This communication is responsive to 02/27/2009 . 

2. The allowed claim(s) is/are 1,3-7,9, 1 1, 12, 14-20,23 and 24 . 

3. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) ^All b)DSome* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. Copies of the certified copies of the priority documents have been received in this national stage application from the 
International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1. 84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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Paper No./Mail Date 05/09/2008 and 09/12/2008 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. □ Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. ^ Examiner's Amendment/Comment 

8. ^ Examiner's Statement of Reasons for Allowance 

9. □ Other . 
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DETAILED ACTION 

EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provide 
by 37 CFR1 .31 2. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Mr. Edward A. Meilman (Reg. No. 24,735) on April 02, 2009. 

2. The application has been amended as follows: 

2.1 Please amend claim 1 to read: 

-- 1 (Currently amended). An electrically conductive paste which can be 
used for forming wiring conductors and which can be co-fired when firing for 
sintering ceramic layers in a multilayer ceramic substrate provided with the 
plurality of laminated ceramic layers with the wiring conductors disposed in 
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association with the ceramic layers, the electrically conductive paste 
comprising 

60 to 85 percent by weight of a metal powder having an inorganic 
component which is not sintered at a sintering temperature capable of 
sintering the ceramic layer in the firing and which is an oxide of at least one 
of Al, Si, Zr, Ni, Ti, Nb, Mn and Mg disposed on particle surfaces of the metal 
powder, and 

1 to 1 0 percent by weight of a glass frit having a softening point 150°C 
to 300°C lower than the sintering temperature, and 
an organic vehicle, 

wherein the softening point of the glass frit is 650°C to 850°C and the 
glass frit contains 40 to 55 percent by weight of Si0 2 , 10 to 20 percent by 
weight of B2O3 and 20 to 30 percent by weight of one or both of BaO and 
SrO.- 



Information Disclosure Statement 

3. The information disclosure statement (IDS) filed on 09/12/2008 has been 
considered. An initialed copy accompanies this Office Action. 



4. The information disclosure statement filed 05/09/2008 fails to comply with the 
provisions of 37 CFR 1 .97, 1 .98 and MPEP § 609 because no legible copy of non 
patent literature documents were submitted. It has been placed in the application file, 
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but the information referred to therein has not been considered as to the merits. 
Applicant is advised that the date of any re-submission of any item of information 
contained in this information disclosure statement or the submission of any missing 
element(s) will be the date of submission for purposes of determining compliance with 
the requirements based on the time of filing the statement, including all certification 
requirements for statements under 37 CFR 1 .97(e). See MPEP § 609.05(a). 

Examiner's Statement of Reason for Allowance 

5. The amendment filed on 02/27/2009 has overcome all claim objections and prior 
art rejections. 

6. Claims 1,3-7, 9, 11, 12, 14-20, and 23-24 are allowed over the prior art of 
record. 

7. The following is an examiner's statement of reasons for allowance: The claims, 
filed on 02/27/2009 have been carefully reviewed and searched. The best prior art to 
U.S. Pat. 4,894,184 (Fukuoka), U.S. Pat. 4,594,181 (Siuta), U.S. Pub. 2004/0144962 
A1 (Hayakawa), U.S. Pat. 5,298,330 (Stadnicar), and U.S. Pub. 2006/0083906 A1 
(Cho) alone or in combination failed to teach or suggest the instant claimed invention. 

Specifically, U.S. Pat. 4,894,184 (Fukuoka) teaches a low-temperature 
conductive paste comprises of 50 to 95 wt. % of a conductive powder selected from a 
copper powder, copper alloy powder or copper oxide powder and 5 to 50 wt. % of a 



Application/Control Number: 10/576,801 Page 5 

Art Unit: 1796 

glass powder (i.e. glass frit) having a softening point of 300°C to 600°C dispersed in an 
organic vehicle (Col. 2, lines 23-33). Fukuoka discloses the said copper oxide powder 
contains an oxide film on the surface of the metal powder (Col. 2, lines 48-49). The said 
conductive paste is used for connecting circuits on insulating boards such as ceramic 
boards (Col. 1, lines 12-25 and Col. 2, lines 15-23). However, Fukuoka failed to 
suggest a metal powder (e.g. copper) having an oxide of at least one of Al, Si, Zr, Ni, Ti, 
Nb, Mn, and Mg disposed on the surface of said metal powder. Fukuoka also failed to 
suggest a glass frit having a softening point of 650°C to 850°C wherein said glass frit 
has a composition as recited in amended claim 1 . 

U.S. Pat. 4,594,181 (Siuta) teaches a metal oxide-coated copper powder that is 
useful in conductor paste in laminated multilayer structures. The said metal oxide may 
be selected from the oxides of Si, Ti, Ce, Zr, Al, Ba, Li, Sr, La, Mg, Ca, V, Ta and the 
mixtures thereof (Col. 4, lines 11-13). The disclosure of Al oxide and Zr oxide are 
readable on the claimed alumina and zirconia inorganic components. In one 
embodiment, Siuta discloses copper alloy particle such as Cu/Cd, Cu/Cr, Cu/Ti and 
Cu/Cr is also useful as conductor (Col. 6, lines 14, 20). Siuta teaches said powder 
having an average particle size of 1-5 microns (Col. 5, lines 24). Siuta also teaches the 
metal oxide-coated provide the copper powder with improve shrinkage characteristics 
and increase sintering temperature (Col. 2, lines 42-54). However, Siuta failed to 
disclose a glass frit having a softening point of 650°C to 850°C wherein said glass frit 
has a composition as recited in amended claim 1. 
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U.S. Pub. 2004/0144962 A1 (Hayakawa) teaches electrically conductive paste 
comprising of 5 to 20 wt. % of glass frit [0015] having a softening point of 530°C to 
650°C [0010] and metal particles selected from copper, nickel, copper-nickel alloy 
having an average particle size of 0.5 to 30 microns [0019]. Hayakawa teaches said 
paste also contains 10 to 35 wt. % of an organic medium (i.e. organic vehicle) [0020]. 
Hayakawa further teaches the content of metal particles and glass frit ranges from 55 to 
85 wt. % [0015]. In one embodiment, Hayakawa teaches the glass frit containing 22 wt. 
% Si0 2 , 20 wt. % of B 2 0 3 , 22 wt. % of BaO, 27 wt. % of ZnO, 5 wt. % of SrO, and 3 wt. 
% of AI2O3 (Table 1 , Example CE 4). However, Hayakawa failed to disclose a glass frit 
composition containing of 40-55 wt. % of Si0 2 as recited in amended claim 1 . 
Hayakawa also failed to suggest a metal particle having an oxide of at least one of Al, 
Si, Zr, Ni, Ti, Nb, Mn, and Mg disposed on the surface of said metal powder. 

U.S. Pat. 5,298,330 (Stadnicar) teaches a thick film paste composition for 
forming resistors, dielectrics and conductors in hybrid microelectronic components that 
includes a conductive, resistive or dielectric component; a bonding material, such as a 
glass or inorganic oxide; and a vehicle, usually an organic compound or polymer, that 
serves as a dispersing medium or vehicle for the inorganic components of the paste 
(Col. 1 , lines 14-25). Stadnicar teaches using a conductive metal, such as noble 
metals, to provide conductive to the paste (Col. 3, lines 14-17; Example III at Col. 6, line 
48). Stadnicar also teaches the glass may comprise of 27-56.5 wt. % Si0 2 , 4.5-25 wt. 
% of B2O3, 0-47 wt. % of BaO, and 3-14 wt. % of Al 2 0 3 (Col. 3, Table 1 ). In one 
embodiment, Stadnicar teaches the glass composition containing 28-45 wt. % Si0 2 , 7- 
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20 wt. % of B 2 0 3 , 20-30 wt. % of BaO, and 2-14 wt. % of Al 2 0 3 (Col. 4, Table 2, Glass 
C). Stadnicar teaches a glass composition containing all the ingredients within the 
proportion recited in claimed 1 . However, Stadnicar failed to suggest a noble metal 
powder having an oxide of at least one of Al, Si, Zr, Ni, Ti, Nb, Mn, and Mg disposed on 
the surface of the metal powder. 

U.S. Pub. 2006/0083906 A1 (Cho) teaches a glass composition comprising of, in 
mol %, 1-10% MO where M is selected from Ba, Sr, Ca and mixtures thereof, 5-30% 
MgO, 0.3-5% CuO, 24-45% ZnO, 0-2.5% P 2 0 5 , 0-2.5% ZrO, 2, 2-10% Al 2 0 3 , 35-50% 
Si0 2 and 0.1-3% A 2 0 where A is selected from the group of alkali elements, for 
example, Li, Na and K, and mixtures thereof [0035]. Cho teaches the large contents of 
zinc and silicon in glass are believed to provide a low TCE value. However, Cho failed 
to suggest a noble metal powder having an oxide of at least one of Al, Si, Zr, Ni, Ti, Nb, 
Mn, and Mg disposed on the surface of the metal powder. 

The above references alone or in combination failed to teach or suggest an 
electrically conductive paste comprising of a metal oxide coated metal powder, a glass 
frit, and organic vehicle as recited in amended claimed 1. Furthermore, there is no 
motivation to modify the cited arts to include the combination of ingredients as recited in 
amended claimed 1. Therefore, claims 1, 3-7, 9, 11, 12, 14-20, and 23-24 are allowed. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KHANH T. NGUYEN whose telephone number is (571) 

272- 8082. The examiner can normally be reached on Monday-Friday 7:00-4:00 EST 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski can be reached on (571) 272-1302. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mark Kopec/ 

Primary Examiner, Art Unit 1796 

/Khanh Tuan Nguyen/ 

Examiner 

04/02/2009 



